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In prevluus raporti, *>2>J cne of the writers has doecrlbed microwave 
oanl-dlractlonal antenna» for both horlsontal and vertical polarisation. 
Ttieee hava all depended f->r thalr uniformity of pattern on a certain ssl- 
muthel symmetry.    In particular, the outer extent of these antennae ha* 
been circular.    The success of S and T-band ground radtra has rslsod to 
consider la lmportrnce the problem .-if designing suitable omnidirectional 
antennas ehlch can be Installed on allltery air;raft for Identification 
and i i—ml cation purposes.   Although the use  of »er;  fast planes puts s 
greet premium on flush antenna«,  the performance of t.ie radar I h*c often 
been so critical that satisfactory results can be hoped for, only if the 
antenna is mounted clear and fiee of the aircraft.   One can try simply to 
use streamlined covers on the antenna types described in tl.e above reports, 
but unfortutu tely theee are of such a alts that the rasoltlng side loads 
prevent very serious, if not Impossible, mechanical problems.    It Is clear 
then that, for satisfactory solution of these problems, antenna form* which 
lend themselves to streamlining, 1. a., have one very narrow dimension., 
are necessary.    Km have found it possible to get vet.,  satisfactory perform- 
ance from Antennas of this type for both horliontal und vertical polarisa- 
tion. 

A.    »"rlm^mmVT '"rf^1"* antenna» at S-bend. 

fig's 1 and 2 shorn two veraloaa of a scheme which will give 
satisfactory performance for t horizontally polarised beacon antenna at 
S-t*nd.    The basic fact governing the operations of theae antennae is that 
• pair of slots centrally cut in the opposite sides of a this esvegulde 
when excited 180° out of phase iias u nearly uniform aslmuthal pattern. 
These slots may be excited either by probes extending into tne guide or by 
means of the slotted dlpole shows in the figures 1 and 2.   The advantages 
of this fetter procedure ere at least two In number.    Feeding power from a 
cable is very simple and considerable space la available in the structure 
for feedinr. other antennas.   Pig. 3 gives   the aslmuthal pattern for both 
the whole and half slot antenna.   The elevation patterns of t:* '-so an'.ennas 
are shown in rig. *.    rig. 5 shows the SIR over s bend for the two different 
types. 

The antenna of rig. 2 was constructed from that of rig. 1 by cutting 
off the upper half of the cavity.    Then, In order to surpress direct radia- 
tion from the remainder of the cavity, two straps shown in the figure were 
added.    This had the desired effect, although the elevation beam width is 
» mewhat wider than that of the full slot antenna. 

*•    Verticals Pol* riled AntennAS at fa-band. 

Fig's 6*7 show two slightly different »si-ions of an enoae »rich 
ere usable for vertical polarizet!on.    The difference between 6 and 7 Is that 
the element in 7 la ao constructed that two quarter inch roaxlal linee can be 
run aide by side making posslU • the  - oetruetlon of a combined transmitting 
and receiving antenna In a slrj Le unit. 
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Tha eleaent uaed in the antenna af Pig. 6 la called the elngle Una 
H eleaent or juat H-elenent «nil« tfcrt of Fig. 7 la culled tha double llna 
:■! eleaent or aiaply doubl« H-eiem».it.    Tha axlauthal patterns of tha two 
typaa ara at. ma ID Fig. 8.    rig. 9 five« tha alaratlon pe'tern« of 2 and 3 
bay array« of H eleaent«.    Slnca tha ri uble H elraonte «era to ba uaad 
slarly but In cloaa proxladty, chokaa or aava trap« a« ahown la Fig. 7 wara 
placed on both aldaa of tha elonent aa indicated in Fig. 10.   Tbaaa aerre 
to reduce tha   croaa talk betaeen *.he tranaaittlng and receiving antennae 
and to einleite the atray currenta floalng on tha feeder.    An elevation 
pattern of a double 1 eleaent with aava trapa ia given In Fig. 10.    Fig. 11 
glvea tha (SKR)* over a band of a two bey array • f H-elaeunte Mounted aa 
ehovn in Fig. 6.    Preliminary aeaaurene-its Indicated that coaparabla band' 
■ldth could ba expected of the elngle d uMe-H eleaent with aava trapa. 

It alll be obaerved perhap» that for none of these antennae are 
patterna it ma over a frequency band.    Although aorae of thla data exlata, 
it la nevertheleaa not cooplete, and ehen the war ended there eeeaed to ba 
no go»d reaaon for getting It.    The important fact la that In general, tha 
requlreajanta on SOP. for thaaa antennas alll «ore quickly Halt their uaa- 
fulneae then requlreajanta on pattern. 

C. B. Barker 
H. J. Rlblat 
Horsnber 26.  1948 
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FlG    8        AZlMUTHAL    PATTE 
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FIG      9   -    ELEVATION    PATTERNS    OF    2   AND   3    ELEMENT 

H- ANTENNAS 
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FIG.   10 -     ELEVATION    PATTERN    OF    SINGLE    DOUBLE 

H   ELEMENT   ANTENNA 
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